Key indicators: single-crystal X-ray study; T = 298 K; mean (C-C) = 0.011 Å; R factor = 0.088; wR factor = 0.309; data-to-parameter ratio = 13.3.
The molecular structure of the title compound, C 20 H 19 Cl 2 NO, reveals chair conformations for both six-membered rings of the bicyclic system. Both 2-chlorophenyl groups adopt equatorial dispositions with the chloro substituents oriented towards the carbonyl group; the aryl groups are orientated at an angle of 28.64 (3) with respect to each other. Data collection: APEX2 (Bruker-Nonius, 2004); cell refinement: APEX2; data reduction: SAINT-Plus (Bruker-Nonius, 2004); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 (Farrugia, 1997); software used to prepare material for publication: SHELXL97.
Related literature
Hence, we have carried out this X-ray analysis to establish the three dimensional structure.
The title compound C 20 H 19 Cl 2 NO, exists in chair-chair conformation with equatorial orientations of the ortho phenyl groups on both side of the secondary amino group with the torsion angles C8-C6-C7-C15 and C8-C2-C1-C9 are 178.41 (6) ° and 179.12 (6) ° respectively.
In both aryl groups, the chloro substituents point upwards i.e., towards the carbonyl group and the aryl groups are orientated at an angle of 28.64 (3) ° to each other. A study of torsion angles, asymmetry parameters and least-squares plane calculation shows that the piperidine ring adopts near ideal chair conformation with a deviation of the ring atoms N1 and C8 from the C1/C2/C6/C7 plane by -0.630 (3) Å and 0.708 (3)Å respectively, Q T = 0.593 (8)Å (D.Cremer & Pople, (1975)) whereas the cyclohexane ring atoms C4 and C8 deviate from the C2/C3/C5/C6 plane by -0.530 (4) Å and 0.730 (3) Å respectively (Q T = 0.565 (8) Å.). Thus, indicating a deviation from the ideal chair conformation of the cyclohexane part in the title compound (Web & Becker, 1967) .
Experimental
A mixture of cyclohexanone (0.05 mol) and ortho chlorobenzaldehyde (0.1 mol) was added to a warm solution of ammonium acetate (0.75 mol) in 50 ml of absolute ethanol. The mixture was gently warmed on a hot plate till the yellow color formed during the mixing of the reactants and allowed to stir till the formation of the product. At the end, the pale yellow color azabicyclic ketone was separated by filtration and washed with 1:5 ethanol-ether mixture till the solid become colourless. Recrystallization of the compound from isopropyl alcohol (IPA) gave colourless crystals of 2,4-bis(2-chlorophenyl)-3-azabicyclo[3.3.1]nonan-9-one. 
Refinement
Nitrogen H atoms were located in a difference Fourier map and refined isotropically. Other hydrogen atoms were fixed geometrically and allowed to ride on the parent carbon atoms,with aromatic C-H =0.93 Å, aliphatic C-H = 0.98Å and supplementary materials sup-2 methylen C-H = 0.97 Å. The displacement parameters were set for phenyl,methylen and aliphatic H atoms at U iso (H) = 1.2U eq (C). Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq C1 0.2417 (9) 0.0189 (6) Geometric parameters (Å, °) C1-N1 1.473 (9) C9-C14 1.408 (10) C1-C9 1.524 (9) C9-C10 1.408 (10) C1-C2 1.556 (10) C10-C11 1.393 (11) C1-H1 0.9800 C10-H10 0.9300 C2-C8 1.507 (10) C11-C12 1.392 (12) C2-C3 1.554 (11) C11-H11 0.9300 C2-H2 0.9800 C12-C13 1.364 (12) C3-C4 1.534 (11) C12-H12 0.9300 C3-H3A 0.9700 C13-C14 1.398 (10) C3-H3B 0.9700 C13-H13 0.9300 C4-C5 1.555 (11) C14-Cl1 1.759 (7) C4-H4A 0.9700 C15-C20 1.398 (10) C4-H4B 0.9700 C15-C16 1.401 (10) C5-C6 1.555 (11) C16-C17 1.372 (11) C5-H5A 0.9700 C16-Cl2 1.766 (8) C5-H5B 0.9700 C17-C18 1.399 (12) C6-C8 1.525 (10) C17-H17 0.9300 C6-C7 1.547 (10) C18-C19 1.377 (12) C6-H6 0.9800 C18-H18 0.9300 C7-N1 1.472 (9) C19-C20 1.387 (11) C7-C15 1.531 (10) C19-H19 0.9300 C7-H7 0.9800 C20-H20 0.9300 C8-O1 1.203 (9) N1-H1A 0.81 (9) 
